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,QWURGXFWLRQ

$OPRVW DOO RI WKH FXUUHQW DQG SDVW IOH[LEOH SDYHPHQW GHVLJQ PHWKRGV GHWHUPLQH WKH IDWLJXH OLIH E\
FRQVLGHULQJ WKH WHQVLOHVWUDLQRUVWUHVVDW WKHERWWRPRI WKHDVSKDOW OD\HUV $JHQF\7KH\VHHWDO
 7KHVH PHWKRGV DVVXPH WKDW IDWLJXH FUDFNV DUH LQLWLDWHG DW WKH ERWWRP RI WKH ERXQG OD\HUV DQG
SURSDJDWHXSZDUGVXQWLOWKHVXUIDFHRIWKHSDYHPHQW,WLVDVVXPHGWKDWWKHPD[LPXPWHQVLOHVWUDLQRFFXUV
DWWKHEDVHRIWKHERXQGOD\HUVGLUHFWO\XQGHUWKHORDGDQGWKHPD[LPXPFRPSUHVVLYHVWUDLQLVDWWKHWRS
RI WKH SDYHPHQW XQGHU WKH ORDGLQJ 3HUUHW   +RZHYHU WKH LPSDFW RI WRSGRZQ FUDFNLQJ LV
EHFRPLQJPRUH ZLGHO\ UHFRJQLVHG DQG KDV EHHQ WKH VXEMHFW RI DSSOLHG DVSKDOW UHVHDUFK %DODGL HW DO
 8KOPH\HU HW DO  0\HUV DQG 5RTXH  7KH SURFHVV RI ORQJLWXGLQDO VXUIDFH LQLWLDWHG
FUDFNLQJLVXVXDOO\SDUDOOHOWRWKHGLUHFWLRQRIWUDIILFDQGLVLQWKHYLFLQLW\RIWKHZKHHOSDWKV

&ROORSDQG&HERQXVHG/LQHDU(ODVWLF)UDFWXUH0HFKDQLFV/()0WRPRGHOVXUIDFHFUDFNLQJGXH
WRFRPELQHGWKHUPDODQGWUDIILFORDGLQJ7KH\XVHGD)LQLWH(OHPHQW)(SURJUDPWRFDOFXODWHWKHVWUHVV
GLVWULEXWLRQ LQ WKH XQFUDFNHG SDYHPHQW VWUXFWXUH DQG VXSHULPSRVHG WKH HIIHFW RI WKH FUDFN XVLQJ D
*UHHQ¶VIXQFWLRQDSSURDFK7KH\IRXQGWKDWWKHKRUL]RQWDOFRQWDFWVWUHVVSURGXFHGKLJKKRUL]RQWDOWHQVLOH
VWUHVVHV LQ D VPDOO UHJLRQRQ WKHSDYHPHQW VXUIDFH DW WKH HGJHRI WKH W\UHZKLFKGHFD\HG UDSLGO\ZLWK
GHSWK&RQVHTXHQWO\DVXUIDFHLQLWLDWHGFUDFNZDVIRXQGWRJURZDOWKRXJKLWZDVQRWSUHGLFWHGWRJURZ
IDULQWRWKHSDYHPHQWVWUXFWXUHPPRUVR+RZHYHUWKHUHZDVQRDOORZDQFHIRUDJHLQJRIWKHVXUIDFH
RUWKHODWHUDOSRVLWLRQRIWKHORDGZLWKUHVSHFWWRWKHFUDFNZKLFKDUHOLNHO\WREHVLJQLILFDQWIDFWRUV

0\HUVDQG5RTXHH[SDQGHG WKLVDSSURDFKE\XVLQJD)(DQDO\VLV WKDWXVHVPRUHUHDOLVWLF WKUHH
GLPHQVLRQDO FRQWDFW VWUHVV GLVWULEXWLRQV IRU UDGLDO WUXFN W\UHV 7KH\ IRXQG WKDW VXUIDFHLQLWLDWHG FUDFN
SURSDJDWLRQZDVSULPDULO\DWHQVLOHIDLOXUHDQGWKDWDQDO\VLQJFUDFNJURZWKZLWKUHDOLVWLFORDGVSHFWUDZDV
FULWLFDO7KHPRVWVLJQLILFDQWIDFWRUZDVIRXQGWREHWKHSRVLWLRQRIWKHORDGZLWKUHVSHFWWRWKHSRVLWLRQ
RIWKHFUDFN,Q)LJXUHEHORZVKRZVKRZWKH.,IDFWRUYDULHVIRUWKHSRVLWLRQRIWKHORDGLQJUHODWLYHWR
WKHFUDFNDQGWKHOHQJWKRIWKHFUDFN:KHQWKHORDGLVDSSOLHGDZD\IURPWKHFUDFNWKHLQWHQVLW\IDFWRULV
QHJDWLYH ZHUH DV ZLWK WKH FUDFN GLUHFWO\ XQGHU WKH W\UH WKH VWUHVV LQWHQVLW\ IDFWRU LV SRVLWLYH DQG WKHQ
EHFRPHVQHJDWLYHIRUFUDFNOHQJWKVJUHDWHUWKDQPP


)LJXUH9DULDWLRQRI.ZLWKFUDFNGHSWKDQGORDGSRVLWLRQ0H\HUVDQG5RTXH
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
$QDO\WLFDOVROXWLRQVIRUFUDFNHGVWUXFWXUHVRQO\H[LVWIRUDOLPLWHGQXPEHURILGHDOLVHGVWUXFWXUHVVXFKDV
LQILQLWH SODWHV ZLWK FHQWUDO FUDFNV 3UDFWLFDO HQJLQHHULQJ SUREOHPV RQ WKH RWKHU KDQG OLNH DPXOWLOD\HU
SDYHPHQW VWUXFWXUHZLWK VXUIDFHFUDFNVKDYHFRPSOH[JHRPHWULHVDQG UHTXLUH WKH IOH[LELOLW\RIIHUHGE\
QXPHULFDOVROXWLRQVVXFKDVILQLWHHOHPHQWVWRFDUU\RXWWKLVNLQGRIDQDO\VLV7KLVSDSHUVHWVRXWWRVKRZ
WKHYDULDWLRQLQWKH6WUHVV,QWHQVLW\)DFWRUDWDSUHGHILQHGPPFUDFNRQWKHVXUIDFHRIDSDYHPHQWXVLQJ
D'ILQLWHHOHPHQWPHVKDVVXPLQJSODQHVWUDLQFRQGLWLRQV7KHORDGLQJZDVPRYHGUHODWLYHWRWKHFUDFN
DQGWKHYDULDWLRQLQWKH6,)ZDVFDOFXODWHGDQGUHFRUGHG7KHQDWXUHRIWKHORDGLQJZDVFKDQJHGIURPD
XQLIRUPYHUWLFDO ORDG WR D XQLIRUP YHUWLFDO ORDGZLWK V\PPHWULFDO LQZDUG VKHDU 7KH DQDO\VLVZLWK WKH
VDPHORDGLQJZDVDOVRFDUULHGRXWXVLQJWZRGLIIHUHQWVXEEDVHPRGXOL


3URFHGXUH


0HVK6HWXS

7KH PHVKLQJ RI D FUDFNWLS LV D YHU\ SDUWLFXODU RSHUDWLRQ LQ ILQLWH HOHPHQW WKHRU\ DV WKH FUDFN WLS
UHSUHVHQWVDVWUHVVVLQJXODULW\RI RUGHU$QGHUVRQ7KLVPHDQVWKDWWKHVWUHVVHVDQGVWUDLQV
LQWKHYLFLQLW\RIDFUDFNWLSDUHLQYHUVHO\SURSRUWLRQDOWRWKHVTXDUHURRWRIWKHUDGLDOGLVWDQFHIURPWKH
FUDFNWLSUHJDUGOHVVRIWKHFRQILJXUDWLRQRIWKHFUDFNHGVWUXFWXUH7KHHDUOLHVWDWWHPSWVRIDSSO\LQJILQLWH
HOHPHQWVWRHYDOXDWHWKHVWUHVVHVDQGVWUDLQVDWDFUDFNWLSXVHGFRQYHQWLRQDOHOHPHQWV7KLVKRZHYHUZDV
QRW VXFFHVVIXO DV WKHVH HOHPHQWV FDQQRW DFFXUDWHO\ UHSUHVHQW WKH VLQJXODULW\ HYHQ ZLWK KLJKO\ UHILQHG
PHVKHV DQG KLJKHU RUGHU SRO\QRPLDO HOHPHQWV 7RQJ DQG 3LDQ  7KH QH[W VROXWLRQ ZKLFK ZDV
GHYHORSHGZDVVSHFLDOHOHPHQWVWRUHSUHVHQWWKHVLQJXODULW\7KHLGHDEHKLQGWKHPHWKRGZDVWRFRPELQH
WKH DQDO\WLFDO VROXWLRQ ZKLFK LV DFFXUDWH QHDU WKH FUDFN WLS ZLWK WKH ILQLWH HOHPHQW VROXWLRQ ZKLFK LV
DFFXUDWH HOVHZKHUH 7KHUH ZHUH QXPHURXV W\SHV ZLWK GLIIHUHQW VKDSHV VRPH ZHUH FUDFNHG DQG RWKHUV
XQFUDFNHGZLWKWKHFUDFNWLSORFDWHGDWRQHRIWKHLUFRUQHUV%HQ]OH\:DOVK%\VNRY

7RRYHUFRPH WKHSUREOHPVRI WKHFRQYHQWLRQDODQG VSHFLDO HOHPHQWV DQRWKHU VLQJXODUHOHPHQWFDOOHGD
TXDUWHU SRLQW HOHPHQW ZDV GHULYHG %DUVRXP  +HQVKDOO DQG 6KDZ  7KH43 HOHPHQWV DUH
GHULYHG E\ GLVWRUWLQJ WKH VKDSH IXQFWLRQ LQ RUGHU WR FUHDWH D VLQJXODU ILHOG DW WKH FUDFN WLS ZLWKLQ WKH
GRPDLQRIWKHHOHPHQW7KHLQYHUVHVTXDUHURRWVLQJXODULW\FDQEHVLPXODWHGLQDTXDGUDWLFLVRSDUDPHWULF
HOHPHQWE\DVLPSOHVKLIWLQJRIWKHPLGVLGHQRGHVQHDUWKHFUDFNWLSWRWKHTXDUWHUSRLQWVDQGWKHPHUJLQJ
RIQRGHVWRFUHDWHDWULDQJXODUHOHPHQWRIQRGHV$QH[DPSOHRIWKLVFDQEHVHHQLQILJXUHEHORZ


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
)LJXUH6WDQGDUG1RGHG(OHPHQWDQG&ROODSVHG4XDUWHU3RLQW(OHPHQW

7KLVLVWKHPHWKRGWKDWLVHPSOR\HGLQWKLVVWXG\IRUWKHLQYHVWLJDWLRQRIWKH6,)QHDUWKHFUDFNWLS7KH
FUDFNEHLQJPRGHOOHGLVDPPGHHSFUDFNZLWKDPPRSHQLQJDWWKHVXUIDFHUHGXFLQJWRDSRLQWDW
PPIURPWKHVXUIDFH7KHUHDUH43HOHPHQWVRIWKHVDPHVL]HDUUDQJHGDURXQGWKHFUDFNWLSDVFDQEH
VHHQLQ)LJXUH



)LJXUH)LQLWH(OHPHQWVDURXQGWKHFUDFNWLS



7KHQWUDQVLWLRQDOHOHPHQWVDUHXVHGRXWVLGHWKLVZKHUHWKHLUPLGVLGHQRGHLVVKLIWHGWRȕ/IURPWKHFUDFN
WLS ,Q4 IRU ȕ/ WKH OHQJWK RI WKH43( LV GHILQHG DV  DQG/ LV WKH OHQJWK IURP WKH FUDFN WLS WR WKH
RXWVLGHRI WKH WUDQVLWLRQDOHOHPHQW7KH WUDQVLWLRQDOHOHPHQWVPLGVLGHQRGHVZHUHDGMXVWHGDV WR UHIOHFW
WKHVTXDUHURRWVLQJXODULW\RQWKHVWUHVVDQGVWUDLQVDWWKHWLSRIWKHFUDFN7KHPHVKRXWVLGHWKLVLVWKHQ
PDGH XS RI  QRGHG TXDGUDWLF ' LVRSDUDPHWULF HOHPHQWV WKDW DUHPHUJHGZLWK D JOREDOPHVK RI WKH
SDYHPHQWVWUXFWXUH7KHJOREDOPHVKLVUHVWUDLQHGLQWKHKRUL]RQWDODQGYHUWLFDOGLUHFWLRQDWWKHEDVHDQG
WKHVLGHVDUHUHVWUDLQHGLQWKHKRUL]RQWDOGLUHFWLRQ

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4

7KH WKLFNQHVVRI WKH OD\HUV LVEDVHGRQFRQYHQWLRQDOGHVLJQRISDYHPHQWV7KHDVSKDOW OD\HU LVPP
WKLFN ZLWK D <RXQJ¶V PRGXOXV RI 03D DQG D 3RLVVRQ UDWLR RI  7KH EDVH OD\HU LV PP LQ
WKLFNQHVVZLWKDPRGXOXVIRUWKHILUVWDQDO\VLVRI03DDQGDYDOXHRI03DIRUWKHVHFRQGDQDO\VLV
WKH3RLVVRQYDOXHUHPDLQVFRQVWDQWDW7KHVXEJUDGH OD\HU WKHQKDVD<RXQJ¶VPRGXOXVRI03D
DQGD3RLVVRQUDWLRRI


/RDGLQJ$UUDQJHPHQW

7KHILUVWORDGLQJVFHQDULRLVDXQLIRUPO\GLVWULEXWHGORDGRIN3DGLVWULEXWHGRYHUPPLQ'VSDFH
7KLVORDGWKHQLVPRYHGIURPDGLVWDQFHRIPPIURPLWVFHQWUHSRLQWLQVWHSVRIPPXQWLOWKHHGJH
RIWKHORDGHGDUHDDOLJQVZLWKWKHHGJHRIWKHFUDFNWLS7KHUHTXLUHGPHDVXUHPHQWVIRUWKHFDOFXODWLRQRI
WKH6,)ZHUHWDNHQIRUHDFKVWHSDQGUHFRUGHGWRVKRZKRZLWYDULHVZLWKGLVWDQFHIURPWKHFHQWUHRIWKH
ORDGLQJWRWKHFUDFNWLS7KHVHFRQGORDGLQJVFHQDULRZDVWRXVHWKHVDPHXQLIRUPO\GLVWULEXWHGORDGLQJLQ
FRQMXQFWLRQZLWK D V\PPHWULFDO ODWHUDO IRUFHRI N3D DSSOLHGDW WKH HQGVRI WKH FRQWDFW DUHD DQG WKH
VDPH VHULHV RI UXQVZHUH UHSHDWHG IRU WKLV ORDG DUUDQJHPHQW7KLVZRXOG VKRZ WKH HIIHFW RI WKH ODWHUDO
FRQWDFWSUHVVXUHRQWKH6,)DQGWKXVLWVHIIHFWRQWKHSRWHQWLDOSURSDJDWLRQRIVXUIDFHFUDFNLQJ7KLVZDV
UHSHDWHGIRUERWKPRGXOXVUDWLRV


6WUHVV,QWHQVLW\)DFWRU&DOFXODWLRQ

7KH6,)IRUERWKWKH0RGH,RSHQLQJFUDFNPRGHDQG0RGH,,VKHDULQJFUDFNPRGHZHUHFDOFXODWHG
XVLQJHTXDWLRQV4DQG4UHVSHFWLYHO\7KHVHHTXDWLRQVDUHGHULYHGIRUSODQHVWUDLQFRQGLWLRQVDQGIRU
XVHZLWKWKHTXDUWHUSRLQWHOHPHQWPHWKRGRIFDOFXODWLRQ$VSUHDGVKHHWZDVVHWXSWRDQDO\VLVWKHRXWSXW
RI WKHGLVSODFHPHQWVRI WKHQRGHVDURXQG WKHFUDFN WLSDQGSURGXFHV WKH6,) IRUHDFK ORDGLQJVWHSDQG
VFHQDULR7KHQWRFRPSDUHWKHGLIIHUHQWORDGLQJVFHQDULRVDQGWKHGLIIHUHQWORDGLQJVWHSVWKHUHVXOWVIURP
WKHVSUHDGVKHHWZHUHJUDSKHGWRLOOXVWUDWHWKHLUHIIHFW

., 4

.,, 4


:KHUHULVWKHGLVWDQFHIURPWKHFUDFNWLSWRRXWHUPRVWQRGHVRIWKHTXDUWHUSRLQWHOHPHQWVRQWKHFUDFN
IDFHV*LVWKHVKHDULQJHODVWLFPRGXOXV  IRULVRWURSLFHOHPHQWVLV3RLVVRQ¶VUDWLRDQGX
ȞDUHWKH[DQG\GLVSODFHPHQWDWWKHQRGHVRQWKHFUDFNIDFH7KHVXEVFULSWVRIWKHHTXDWLRQDUHDLVWKH
FUDFNWLSQRGHEDQGGDUHWKHPLGVLGHGQRGHVDQGFDQGHDUHWKHQRGHVDWWKHHQGRIWKHHOHPHQW
RQWKHFUDFNIDFH




5HVXOWVDQG'LVFXVVLRQ

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7KHDQDO\VLVZDVUXQDVGHVFULEHGHDUOLHUDQGWKHUHVXOWVZHUHSORWWHGRQWZRVHSDUDWHJUDSKVWRKLJKOLJKW
WKHYDULDWLRQRI6,)ZLWK WKH ORFDWLRQ DQG W\SHRI ORDGLQJ7KLVZDVGRQH IRU ERWKPRGXOXV UDWLRV WKH
+LJK 5DWLR UHIHUV WR WKH FRPELQDWLRQ RI DQ DVSKDOW PRGXOXV RI 03D DQG VXEEDVH PRGXOXV RI
03D 7KH /RZ 5DWLR UHIHUV WR WKH FRPELQDWLRQ RI DQ DVSKDOW PRGXOXV RI 03D DQG VXEEDVH
PRGXOXVRI03D7KHGLVWDQFHVVKRZQDUHIRUWKHFHQWUHRIWKHORDGHGDUHDWRWKHWLSRIWKHFUDFNLQ
WKHKRUL]RQWDOGLUHFWLRQHJDGLVWDQFHRIPPLVWKHHGJHRIWKHORDGHGDUHDDOLJQHGWRWKHHGJHRIWKH
FUDFN7KHWZRJUDSKVGHDOZLWKWKH.,DQG.,,VHSDUDWHO\DVWKH\DUHRIGLIIHUHQWPDJQLWXGHVDQGGRQRW
OHQGWKHPVHOYHVWRSORWWLQJRQWKHVDPHJUDSK


)LJXUH.,YGLVWDQFHRIFHQWUHRIORDGLQJWRFUDFNWLS
,Q)LJXUHWKH.,6,)LVGHDOWZLWKLQUHODWLRQWRWKHORDGSRVLWLRQW\SHRIORDGLQJDQGWKHPRGXOXVUDWLR
,W FDQ EH VHHQ WKDW WKH IXUWKHU WKH FHQWUH RI WKH ORDGLQJ LV IURP WKH FUDFN WKH ORZHU WKH 6,) WKDW LV
FDOFXODWHGLQGLFDWLQJLWKDVOHVVRIDQHIIHFWRQWKHFUDFN$VWKHORDGLQJDSSURDFKHVWKHFUDFNLQVWHSVRI
PPWKH6,)LQFUHDVHVLQDUHODWLYHO\OLQHDUZD\XSXQWLODGLVWDQFHRIPP7KHQWKHVORSHVWDUWVWR
FKDQJHDQGEHFRPHVVKDOORZHULQQDWXUHXSXQWLO LWVWDUWV WREHKDYHGLIIHUHQWO\FORVHUWRWKHHGJHRIWKH
FUDFN7KHPPGLVWDQFH IURP WKHFHQWUHRI ORDGLQJ WR WKHHGJHRI WKHFUDFNDOLJQV WKHHGJHRI WKH
ORDGHGDUHDDQGWKHHGJHRIWKHFUDFN$WWKLVGLVWDQFHWKHORDGLQJFKDQJHVIURPLWVPD[LPXPRIIRU
WKH XQLIRUP ORDGLQJ ORZ UDWLR  IRU WKH VKHDU DQG XQLIRUP ORDGLQJ ORZ UDWLR WR  DQG 
UHVSHFWLYHO\ 7KH GLIIHUHQFH EHWZHHQ WKH WZR ORDGLQJ W\SHV LV DW LWV JUHDWHVW DW WKLV UHDGLQJ 7KLV ZDV
H[SHFWHG DV WKH HIIHFW RI WKH VKHDULQJ LV KHDYLO\ LQIOXHQFHG E\ WKH GLVWDQFH IURP WKH FUDFN 7KHUH DUH
PLQRUFKDQJHVLQWKHSUHFHGLQJUHDGLQJVWKDWVKRZWKDWWKHVKHDULQJLVLQIOXHQFLQJWKH6,)FDOFXODWLRQDV
LWDSSURDFKHVWKHHGJHRIWKHFUDFN

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7KHWUHQGVIRUWKH+LJK5DWLRDVIRUWKH/RZ5DWLRDUHODUJHO\WKHVDPHKRZHYHUWKHPDJQLWXGHRIWKH
YDOXHVDWHDFKSRLQWLVKLJKHUE\DURXQG7KLVVKRZVWKHLQIOXHQFHWKDWWKHUDWLRRIWKHVXEEDVHDVSKDOW
PRGXOXVKDVRQ WKHYDOXHRI WKH0RGHRQH6,)7KLV LVDOVRSDUWLFXODUO\VWULNLQJDV WKHPRGXOXVRI WKH
PDWHULDOEHLQJFUDFNHGGRHVQRWFKDQJHLWLVWKHVXEEDVHPRGXOXVWKDWYDULHV,WVKRZVWKDWWKHEHKDYLRXU
RI WKH FUDFN WLS LV LQIOXHQFHG E\ WKH RYHUDOO EHKDYLRXU RI WKH SDYHPHQW OD\HUV DQG QRW MXVW WKH DVSKDOW
OD\HU(YHQZLWKWKHFKDQJHLQUDWLRWKHHIIHFWRIWKHW\SHRIORDGLQJKDVRQWKH6,)LVEURDGO\WKHVDPH
IRU ERWK UDWLRV MXVW ZLWK WKH DIRUHPHQWLRQHG JHQHUDO GLIIHUHQFH RI  EHWZHHQ +LJK DQG /RZ UDWLR
2YHUDOOWKHFKDQJHLQUDWLRHIIHFWVWKHPDJQLWXGHRI6,)EXWQRWWKHHIIHFWWKDWORDGLQJKDVRQWKH6,)


)LJXUH.,,YGLVWDQFHWRFHQWUHRIORDGLQJWRFUDFNWLS
,Q)LJXUHWKH.,,6,)LVGHDOWZLWKLQUHODWLRQWRWKHORDGSRVLWLRQW\SHRIORDGLQJDQGWKHPRGXOXVUDWLR
7KLVIDFWRULVPXFK OHVV WKDQ WKH.,6,)YDOXHVUHSRUWHGLQ)LJXUHIRUERWKWKHKLJKDQGORZPRGXOXV
UDWLRVDQGKDVDGLIIHUHQWWUHQGZLWKGLVWDQFHIURPWKHFUDFNWLS7KHORDGLQJVWDUWVDWWKHIXUWKHVWGLVWDQFH
DQG WKHQ LQFUHDVHV WRDQG WKHQ UHGXFHVEDFNGRZQXQWLO LWKLWV LWVPLQLPXPYDOXHDWDWD
GLVWDQFHPPIRUWKHORZUDWLRYDOXHV7KH6,)IDFWRUVIRUERWKWKHORDGLQJVFHQDULRVVKRRWVXSWR
DQG IRU WKHXQLIRUPDQG VKHDULQJ ORZ UDWLR ORDGLQJ UHVSHFWLYHO\ ,QWHUHVWLQJO\ WKH.,, 6,) IRU WKH
XQLIRUP ORDGLQJ DW WKLV GLVWDQFH LV JUHDWHU WKDQ WKH VKHDULQJ DQGXQLIRUP ORDGLQJ7KH KLJKHUPRGXOXV
UDWLR YDOXHV DUH KLJKHU DFURVV DOO WKH YDOXHV 7KH ORDGLQJ VWDUWV DW WKH IXUWKHVW GLVWDQFH  DQG WKHQ
LQFUHDVHVWRDQGWKHQUHGXFHVEDFNGRZQXQWLOLWKLWVLWVPLQLPXPYDOXHDWDWDGLVWDQFHPP
IRUWKHORZUDWLRYDOXHV7KH6,)IDFWRUVIRUERWKWKHORDGLQJVFHQDULRVVKRRWVXSWRDQGIRUWKH
XQLIRUPDQGVKHDULQJORZUDWLRORDGLQJUHVSHFWLYHO\7KHGHFUHDVHIURPWKHYDOXHWRWKHPLQLPXP
YDOXHLVVKDUSHUWKDQWKHORZUDWLRYDOXHVIRUERWKORDGLQJVFHQDULRV

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7KHUHLVDUHODWLYHO\FRQVWDQWGLIIHUHQFHEHWZHHQWKHKLJKDQGORZUDWLRRIDURXQG7KLVVKRZV WKH
LQIOXHQFHWKDWWKHUDWLRRIWKHVXEEDVHDVSKDOWPRGXOXVKDVRQWKHYDOXHRIWKH0RGHWZR6,)/LNHZLWK
WKH0RGHRQH6,)YDOXHVWKLVLVDVLJQLILFDQWGLIIHUHQFHDVWKHPRGXOXVRIWKHPDWHULDOEHLQJFUDFNHGGRHV
QRWFKDQJHLWLVWKHVXEEDVHPRGXOXVWKDWYDULHV,WVKRZVWKDWWKHEHKDYLRXURIWKHFUDFNWLSLVLQIOXHQFHG
E\WKHRYHUDOOEHKDYLRXURIWKHSDYHPHQWOD\HUVDQGQRWMXVWWKHDVSKDOWOD\HUIRUERWKPRGHVRIFUDFNLQJ
(YHQZLWKWKHFKDQJHLQUDWLRWKHHIIHFWRIWKHW\SHRIORDGLQJKDVRQWKH6,)LVEURDGO\WKHVDPHIRUERWK
UDWLRVOLNHWKHPRGHRQHFUDFNLQJ6,)2YHUDOO WKHFKDQJHLQUDWLRHIIHFWVWKHPDJQLWXGHRI6,)EXWQRW
WKH HIIHFW ORDGLQJ KDV RQ WKH 6,) %RWK JUDSKV VKRZ WKDW WKH ORDGLQJ W\SH KDV DQ LQIOXHQFH RQ WKH
UHVSHFWLYH6,)YDOXHVLIWKHGLVWDQFHIURPWKHORDGLQJWRWKHFUDFNLVVPDOO


&RQFOXVLRQV

7KHDQDO\VLVXQGHUWDNHQLQWKLVSDSHUKDVOHGWRWKHIROORZLQJFRQFOXVLRQV
x %RWK6,)¶VDUHLQIOXHQFHGE\WKHGLVWDQFHRIWKHORDGIURPWKHFUDFNWLSEXWLQGLIIHUHQWZD\VDV
FDQEHVHHQLQ)LJXUHVDQG7KH.,YDOXHLQFUHDVLQJXQWLOWKHODVWUHDGLQJDQGWKHQGHFUHDVHV
7KH.,,YDOXH LQFUHDVHV WRDSRLQWDWPPDQG WKHQUHGXFHVXQWLO LW LQFUHDVHVUDSLGO\IRU WKH
ODVWUHDGLQJ
x 7KHHIIHFWRIWKHDGGLWLRQRIVKHDULQJWRWKHORDGLQJFDQEHVHHQLQERWKDQDO\VHV+RZHYHUWKLV
HIIHFWRQO\KDVDYLVLEOHHIIHFWRQWKH6,)YDOXHVZKHQWKHGLVWDQFHWRWKHFUDFNWLSLVVPDOO7KH
ODUJHVWYDULDWLRQWDNLQJSODFHZKHQWKHHGJHRIWKHORDGLQJLVDWWKHHGJHRIWKHFUDFN
x 7KH., YDOXHV DUH FLUFD  WLPHV WKH .,, YDOXHV IRU ERWK WKH KLJK DQG ORZPRGXOXV UDWLRV DV
VKRZQLQWKHJUDSKV7KLVVKRZVWKHPRGHRIFUDFNLQJZLWKWKHJUHDWHVWHIIHFWRQSRWHQWLDOFUDFN
SURSDJDWLRQLVWKH.,FUDFNLQJPRGHDVLWLVKLJKHU
x ,QWKH.,JUDSKWKHYDOXHGHFUHDVHVVWHHSO\ZKHQWKHHGJHRIWKHORDGLQJDOLJQVZLWKWKHHGJHRI
WKHFUDFNFRQYHUVHO\WKH.,,LQFUHDVHVVKDUSO\DWWKLVSRVLWLRQVKRZLQJWKHLQIOXHQFHWKHSRVLWLRQ
KDVRQWKH6,)YDOXHIRUWKHGLIIHUHQWFUDFNLQJPRGHV
x 7KH YDULDWLRQ LQ WKH VXEEDVH PRGXOXV DQG E\ FRQVHTXHQFH WKH UDWLR LQ VXEEDVH PRGXOXV WR
DVSKDOWPRGXOXVKDVDUHODWLYHO\ODUJHLQIOXHQFHRQWKH6,)YDOXHIRUERWK0RGHRQHDQG0RGH
WZRFUDFNLQJ6,)
x (YHQWKRXJKWKHPDJQLWXGHRIYDOXHVLQJHQHUDO LQFUHDVHV IRUWKHKLJKUDWLR IURPWKHORZUDWLR
YDOXHVLWKDVOLWWOHLQIOXHQFHRQWKHEHKDYLRXUZLWKUHJDUGWRWKHORDGLQJW\SHIRUERWKFUDFNLQJ
PRGHV

7KLVSDSHUJLYHVDQLQVLJKWLQWRWKHHIIHFWRIWKHSRVLWLRQRIORDGLQJDQGWKHW\SHRIORDGLQJKDVRQWKH.,
DQG.,,6,)YDOXHVIRUDSUHGHILQHGPPORQJFUDFNLQWKHVXUIDFHRIDSDYHPHQWVWUXFWXUH,WDOVRVKRZV
ZKDWHIIHFWFKDQJLQJWKHVXEEDVHPRGXOXVDQGE\FRQVHTXHQFHWKHPRGXOXVUDWLRKDVRQWKH6,)IRUERWK
PRGH RQH DQG WZR FUDFNLQJ 6,)¶V 7KH DQDO\VLV JLYHV D JRRG LOOXVWUDWLRQ RI WKH YDULDWLRQ RI 6,)ZLWK
GLVWDQFH ORDG W\SHPRGXOXV UDWLR DQG FUDFNLQJPRGH IRU D PPSUHGHILQHG FUDFN IRU WKLV SDYHPHQW
DUUDQJHPHQW


$FNQRZOHGJHPHQWV

7KHDXWKRUVZRXOGOLNHWRDFNQRZOHGJHWKHVXSSRUWRIWKH(XURSHDQ&RPPLVVLRQXQGHUWKH0DULH&XULH
,QWUD(XURSHDQ)HOORZVKLS3URJUDPPH


5HIHUHQFHV
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+LJKZD\ $JHQF\ 'HVLJQ 0DQXDO IRU 5RDGV DQG %ULGJHV 9RO 9ROXPH  6HFWLRQ  3DUW 
3DYHPHQW'HVLJQSS3DJHV

$QGHUVRQ 7 / (G )UDFWXUH0HFKDQLFV )XQGDPHQWDOV DQG $SSOLFDWLRQV 6HFRQG (GLWLRQ
&5&3UHVVLQF

%DODGL*<6FKRUVFK05DQG6YDVGLVDQW7'HWHUPLQLQJWKHFDXVHVRIWRSGRZQFUDFNVLQ
ELWXPLQRXV SDYHPHQWV /DQVLQJ 0, 0LFKLJDQ 'HSW RI 7UDQVSRUWDWLRQ &RQVWUXFWLRQ 	 7HFKQRORJ\
'LYLVLRQ7HVWLQJDQG5HVHDUFK6HFWLRQ

%DUVRXP5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)XUWKHUDSSOLFDWLRQRITXDGUDWLFLVRSDUDPHWULFHOHPHQWVWROLQHDUIUDFWXUHPHFKDQLFV
RISODWHEHQGLQJDQGJHQHUDOVKHOOV,QW-1XP0HWK(QJQJ

%HQ]OH\6( 5HSUHVHQWDWLRQRI6LQJXODULWLHVZLWK ,VRSDUDPHWULF)LQLWH(OHPHQW ,QWHUQDWLRQDO
-RXUQDORI1XPHULFDO0HWKRGVLQ(QJLQHHULQJ9RO1RSS

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7KH&DOFXODWLRQ RI 6WUHVV ,QWHQVLW\ )DFWRUV8VLQJ WKH )LQLWH (OHPHQW0HWKRGZLWK
&UDFNHG(OHPHQWV,QWHUQDWLRQDO-RXUQDORI)UDFWXUH0HFKDQLFV9ROSS

&ROORS$&DQG&HERQ'$7KHRUHWLFDO$QDO\VLVRI)DWLJXH&UDFNLQJLQ)OH[LEOH3DYHPHQWV
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
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
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,QW-1XP0HWK(QJQJ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
0\HUV/DQG5RTXH5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(YDOXDWLRQRI7RS'RZQ&UDFNLQJLQ7KLFN$VSKDOW3DYHPHQWVDQGWKH
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

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0HFKDQLVPVRI6XUIDFH,QLWLDWHG/RQJLWXGLQDO:KHHO
3DWK &UDFNV LQ +LJK7\SH %LWXPLQRXV 3DYHPHQWV3URFHHGLQJV RI WKH $VVRFLDWLRQ RI $VSKDOW 3DYLQJ
7HFKQRORJLVWV

3HUUHW- 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HODVWLF0RGHO
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